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The fracture strength and toughness of too1 materia1s for meta1 
forming (JIS SK3， SKS3， SKD11 and SKH51) under the condition of 
combined stresses were eva1uated and investigatetl experimentally. 
The combined stresses considered in this study were caused by si-
multaneous action of torsion and tension. 
From the re1ation between the absorbed energy and ，hardness 
under the condition of uniaxia1 tensile stress， three kinds of test 
pieces with the hardness which correspond to the regions of ductile 
fracture， brittle fracture and transition were used for the experi-
ment. Those test pieces were prepared by varying heat treatm'ent. 
The relations between the u1timate tensile strength (fracture) 
and the torsiona1 stress and the relations between the absorbed en-
ergy (toughness) and the torsiona1 stress were examined for three 
regions， that is， the regions of ductile fracture， brittle fracture and 
transition . 
T he conc1 usions are as follow s : 
(1) In the region of ductile fracture， the ultimate tensile strength 
and absorbed energy under the combined stresses are smaller than 
those under uniaxial stress. 
(2) In the regions of transition and britt1e fracture， the ultimate 
tensile strength is near1y constant even if the torsiona1 stress is 
loaded at the degree of shear yie1d stress. 
(3) The ultimate tensile strength in the region of transition is 1arger 
than that in the other two regions. 
(4) The toughness in the region of ductile fracture is considerably 
greater than that in the resi.on of brittle fracture. 
(5) In the too1 materia1s used in the experiment. SKH51 possesses 






























































































試験片材料 焼き入れill.度 [OCJ 冷却方法
SK3 820xO.5h 水冷
SKS3 830xO.5h 油冷
SKDll 5 75x2h， 725xlh， 1025xO.5h 空冷






SK3 500 400 300 空冷
SKS3 400 350 280 空冷
SKDll 600 550 400 空冷





SK3 450........475 50.... 570 700........730 
SKS3 580........605 605........635 705........745 
SKDll 475........505 610.... 640 710........740 
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表4および表5はねじり応力 r= 1 OOOMPaのときの引張り強さ σTおよび引張りの吸収エネルギ
Ujの値を示したものである。参考までに単軸引張り (r= 0)のときの円.U1の値も示した。






表4 t' = 1 OOOMPaおよび単軸引張り(τ=o MPa)のときの引張り強き σT 単位:MPa 
試験片材料 E E 1 (τ=0) 日(τ=0)ID( r =0) 
SK3 1100 1500 900 1400 1800 930 
SKS 3 1650 1900 500 1900 1900 600 
SKD 11 1250 1700 1500 1500 1700 1600 
SKH51 1500 1850 1700 1800 2100 1800 
表5 t' =1000MPaおよび単軸引張り (t'= 0 MPa)のときの吸収エネルギU1 単位 :MJ/nf 
試験片材料 H 皿 1 ( r=0 ) 国(τ=0)
SK3 47 60 2 91 3 
SKS 3 68 芝 7 2 85 2 
SKD 11 40 ~ 7 5 48 6 
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